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(57) Abstract ^ ^ • v •• ; " ~ '* f ■ - 

• T"^ advice is intended for the dispensing of a powdered medication by inhalation. The device includes a powder container (1), an 
air ctanhel (2), and a metering strip (4) equipped with, a dosing recess (3). The metering strip (4) can be moved along a flat surface (5) 
■"from'/a^fijlirig' p^i ton,"- to" •" which" 'Uic dosing recess (3) is filled with powder corning from the. container (1), to an inhalation position, in 
which toedbstogre^s^ •/ - . : : ...i; ! : 
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Powder inhaler 

. " v; . /•The"^iiiyentibn/;reiates--t^ a device for dispensing of ,a. powdered 
"V: '.• preparation by. inhalation. The device : is .in particular a 
; multiple-dose device without -propel lant gas f ; ;\equipped with a. 

. metering meains which -dispenses doses from, a powder container A 
■.,;;;.•> •V^?y^P"®\^ c ^"^ s tllis: isi usable, for example, in the treatment of 

;>>;;" *a. : asthma'; ' ■ • ■. : .- . " : -. * ' . 

, = S •■' administering, of .powdered drug preparation by inhalation 
■■:^:.V £om ; ; a'n*vinharer is commonly known. Muitipie-dose tyj>e powder •' 
inhalers comprising a powder container and a metering member 
which measures and -dispenses a unit dose are also known, for 
* example from patent publications GB 2165159, EP 79478, and EP 
} ~ ■' *% 166294; In, these devices, .a series of dosing recesses are 

notched into the surface of a cylindrical metering member, and 
the said member is disposed in a chaihber of precisely the same 
shape. When the metering member is rotated, the dosing recesses 
in turn will move first to a position in alignment with the 
powder container for being filled and thereafter to a position 
m alignment with the inhalation channel , whereupon a unit dose 
- ~ will fall by gravity from the dosing recess into the inhalation - • 

channel. Thereafter the dose of medication is inhaled from the 
inhalation channel . These devices have the drawback that they 
f make overdosing of the medication possible by allowing the 

dispensing of a plurality of doses in succession into, the 
inhalation channel, whereby a multiple dose may be drawn by one 

'I ••. Inhalation devices having a metering plate movable between 

» filling and dispensing position are described e.g. in patent 

, r publications WO 92/10229, US 5113855, US 2587215, Ep" .54 6996, WO , . 
• ' ., v ; 94/04210. and US 5161524. However, also v these : devices suffers 

.! " * ; from a drawback that they make overdosing possible ,by allowing 
: - ;, r ; dispensing of a plurality of doses into the inhalation 

;^v; : ; : :V'V channel . • > , • ■ 4 y\ • . 
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Attempts have been made to solve this problem by using dispens- . 
ing systems in which the dosing recess will not be emptied into 
the inhalation; channel by gravity but, instead, .the dose of 
medication is inhaled directly from the dosing recess ■, .; such 
recesses having, been notched into the surface of a metering 
member having the shape of a cylinder, a cone or a truncated 
• : cone, as disclosed in patent publications . WO. 92/00771 and WO 
92/09322. Also in. these devices, a metering member having the ; 
shape of ;a cylinder, a cone or a truncated cone, is disposed in a ' 
•^chamber having precisely the same shape. When the metering 
member is rotated/ the dosinc: recesses will , move first to a 
position in alignment with t >v* flow container for filling, and 
then to the inhalation channel., whxch is shaped so that the 
dosing recess will be emptied under the effect of the air flow 
being inhaled, and thereafter , having rotated through a full 
360°, back to a position in alignment with the flow container . 
The lower surface of the chamoer wall may also have an emptying 
aperture from which any powdered medication possibly left in the 
dosing recess will fall out during the said rotation. 

In the rotating dispensing devices described above, the distance 

from the filling position to the inhalation position is less 

than 90° of a circle arc Since the metering member is, for 

purposes of metering precision, disposed within Va chamber of the v : '--' 

same shape, .and since it has to be rotated through 360°, of 

which at least 270° . are useless for the actual function of the - 

inhaler ^ ih these devises particles will inevitably fall onto : :; - : :-A : -v 

the slide surface between the metering member and the chamber. 

Thereby the rotation of the highly sensitive metering member 

will be disturbed and may even be completely obstructed. The 

metering member jamming in the chamber will hinder the 

functioning of the whole device. Vigorous shaking or tapping 

will only increase the jamming, as more powder flows into the 

• gap between the ^chamber and the metering member i'^ ^'J.Z'}' ; " ; ' : : • . 

Tile invent i on ire 1 s to . a .powder /inhaler whi ch ' has* 'the ~. ' : ' : v. ; .;; . "^ :: \ 

■[• '. / toll 6 wiiig /proper ti-e ■! /■ v V- rj-; V;if;.\.. S : \^/:jS:s^,-..-, 
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: 1) it can be operated with one hand; 

.2) the dosage may be easily set for different powder 
quantities; - " >* . • 

3) the device will dispense only one dose It' a time; 
.:-4):. the surfaces rubbing against each other ' are small, 
* whereby .the risk of their jamming is reduced; • 
75) the track of movement on which the surfaces .will rub 
■ [against ' each other is small ; : ^ ; > 1 :;V : v '• ' 

:.6j . if -desired, -.any vremnants of powder -left oh the rubbing 
surfaces and in : the inhalation channel can be removed 
' '■ : ; ^'iSiut om ? tic ally by gravity ^. withput -any./ further st£ps to be 
taken or tracks of movement. 

The principle of ? the device according to the invention is 
./illustrated below by way of example, with reference to •* - 
Figures 1-4 

"The powder inhaler according to the invention includes a powder 
container (1), an air channel (2) through which air is drawn via 
a mouthpiece, and a metering strip (4) equipped with a dosing 
recess (3) / the strip, being disposed on a flat surface (5) and 
being movable in its longitudinal direction: along the flat 
surface between a first position, in which the dosing recess is 
filled with powder coming from the container, and a second 
position, in which the filled dosing recess is brought into the 
air channel /wherein while the metering strip is in a second 
position the powder is maintained in the recess by the support 
Of the recess bottom before the inhalation: and the air channel 
is adapted to introduce the air flow into the bottom of the 

..\dosing recess during inhalation, whereby the powder is released 

directly from the dosing recess. In the metering .strip the 
/metering recess preferably extends -through the metering strip, 
•in which case, in an inhaler ready for use the said flat surface 

"constitutes the bottom of the metering recess. Such a metering 
recess may/ for example/ simply be drilled through the metering 

For the removal of any powder possibly left, between the surfaces 
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■ rubbing .-against each other, ., the inhaler may additionally have an 
aperture for remnants . The aperture for remnants may be 
constructed so that, when -moving along the flat surface between 
;,th ; e first and the second positions , the metering strip will 
; travel over the aperture (6.) for . remnants , at which time any. 

powder possibly .remaining between the metering strip arid the .'• 
.fiat surface will, ;in normal use of the device, automatically 
fall via the aperture for remnants Into a chamber for remnants. 

The movement of the metering strip between the first and the 
second positions can be implemented m a number of ways . ' Figure 
1 depicts an embodiment in which there is, locked to a moving 
■ ; outer ; : casirig (7 ) , : a lever member ( 8 ) which is;.attached^ : -^- ~ \ 

^^^^^^^^ the;iody- and in which articulations ( 9 ) and ^/L^:^ 

can be effected, -for example, by thinning the elastic • 
plastic in the area of the articulation. The metering strip (4) 
;' : A? n< ? ^e ;lever. member. :may/ when so desired, be made as one in- To 
. I'tegral -piece . Th^e figure shows how the :met0rlri^ 

*. ,': :f r P m :the filling position tp the i nhal a t i on .pos i t: i oh by ; 

: V : : a ciepres sloh p f ; : the outer, casing . When the depre ss ing o f "t lie 
: I f r ' P.?s i hg ; i s di 3 con tinued , a, return spring- ( 11 ) will return \ 

and the who 1 e. mechanism to .the initial positions The : . : 
-•- return., spring may. be 4i;sposed. : ;as.,shown : in the figure, : : pr it:;may ■ . . v . 
^ .directJLy in connection with the ^1 

• • I': ! . ': % 3°J^9 : ; °;f 0 the metering s t rip between the two posit i oris rtiay 
; • : ^ in: the manner . depicted ih -Figure . 2 . --.This 

mechanism is straight and simple . By a depression of a :ilDiitton ^ v ;; 
( 12 > in the back wall of the inhaler, the metering strip : (4) • 
will be moved to the inhalation position . In this case the " " - 

depressible outer' casing is unnecessary, and the powder con-" 
tainer (1 ) may as a construction be detachable -from the : bbaifc of- =-^4:^: 
the device". In such 1 a refill embodiment the powder container may 1 
be attachable to the body, for example, by a. shap-^ 
- : means of threading.. The inhaler is thus composed of a body/and a 
; powder container attachable thereto. A filled' powder container - 

closed with a cap may thus be an independent sales item, which , 
■•; the user can himself connect to the body part. In this case the 
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.size .o'f the. powder container can 'be .varied'wideiy. Furthermore,: 
problems of shelf" -life .will- be reduced, since the combining of 
the powder container .and the metering part will -take place /drily 
' ; i.n connection' with the device " : being :taken>ihtd v --iise : . • 

S ri .the' -figures referred ; to. above, the fliait ..surf ace ha'i been 
. : ;V clepict^eci as ..being horizontal when the" device . is ' in the normal 
position for use. It is, however, to be -noted that the flat 
£:.;. .■: aC€i (5). .need not necessarily be horizontal ; the fiat : surface 

• may aiso.be constructed, for example, so as to be downwardly 1 
inclined, in which case alsc xhe metering sheet will move 
slantedly downwards in the r ormal position for use This will 
. - facilitate the removal of poder from between the flat surf ace 
(5) and the metering strip (S) 

. Many users are accustomed to using conventional aerosol in- 
" - halers, which are actuated by depressing from the top. The best 
aspects of the embodiments depicted in Figures' 1 and 2 can be 
combined/ whereby a refill inhaler is obtained which is operated 
in the manner of an aerosol, by depressing from the top , Such an 
• embodiment is depicted in Figure 3. There is no depressible 
outer casing but, instead, an attachable powder container (1) 
which is depressed like an aerosol container The flat surface 
(5) is constructed so that it is not fixed but, for example, 
spring-actuated. A depression of the container will cause the 
lever member (8) to move the metering sheet (4) to the 
inhalation position.. On the Other hand, the inhaler of Figure 2 
can be modified so as to have an outer casing, in which case the 
: outer surface of the push button is bevelled so that, when , 

■ depressed, the outer casing will cover the push button and push 
it in. In this case the outer casing must have its own return 
-H :\'v- ;..?';sprihg : - ; •*•. .• "•■ " ,: ; '•. X ' : \l> ■'.> •*■ ' ; V? -•^ ■ • 

- Figure 4 depicts, an example of an inhaler according to the in- 

: - ^ \ v^ntion, in which the metering strip (4) and the flat surface 

:\-.,;>- are downwardly inclined. This simple inhaler is assembled by 

snap-fitting the upper and lower pieces together , for example, 
by means of a snap, tabs, after the spring (13) arid the metering " ° 
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strip (4) have been placed in their slot . The inhaler may be 
disposable/ in which' case the container (1) is filled at the 
. factory and is closed, with a cap from above. : The inhaler may 
also be of the -refill type/ - in which case, for example, , a drug- , 
CO / tairiin9 c y lincier having a bottom is installed in the powder .. 
container while the .device is upside down . .In this case the 
.inhaler cap can thus be repeatedly opened and cldsed. • The powder 
container of. the inhaler may , of course, also ^ consist of only 
the said drug-containing cylinder, which £s in^this case v 

: attached to the .body - of the inhaler by means pf>j- for example/ ,. 

; threading; ' : . \ •' : . 
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v/lGlaiWs" ■ . . : - • • ;•; :. . . . - 

. 1 ; : " ; : : A powder, inhaler comprising a powder container an air 

channel. (2 ) . through which air is drawn via a ^mouthpiece ; and a 
=: mete ring strip ( 4) equipped with a dosing recess"^).,, the strip 
>eiiig disposed on a flat surface (5) and being mbvable in lis- 
. longitudinal ;. direct ion along the flat surface -between a .first ' 
...position, ...iii ; which :■ the dbsihg is filled With powder 

. pdming from "the cofttainer,:- and a second position/ ^ the 
filled dosing recess is brought into the air channel characte- 
rxxed in that while the metering strip is in a second position 
the powder is maintained in the recess by the support of the 
recess bottom before the inhalation and the air channel is 
adapted to introduce the air flow into the bottom of the dosing 
recess during inhalation whereby the powder is released directly 
from the dosing recess. 



2. A device according to Claim 1., characterized in that the 

dosing recess extends through the metering strip, in which case 
the said flat surface will constitute the bottom of the .dosing 



recess . 



3, _ . > : ;a device .according to Claim 1 or 2, characterized in 
that, .when moving between the filling and the inhalation posi- 
tions, the .metering strip will travel over an aperture (6) for 
remnants, at which time any powder possibly remaining between 
the metering : strip and the flat surface will fall out through 
: /' ; .t ; he }:aperture.v : ''*> t'. ' ''.V.--- • . v-'/'V-' ; --T.^ r-'}'--- -V.~- jV ! >./ : / ' 



4- A device according to any of the above claims , charac- 

tori :. 2ed : in that the device has a return mechanism which will 



automatically return the metering strip from the inhalation 
position to the f illing position * *"..-'■< 



■ '-Is i J- . • -~ '' 

* r '" v ... -3 
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